Introduction
One of the major problems encountered in Mg determination in milk is the choice of a suitable mineralization method that allows easy elimination of organic material while minimizing the risk of contamination and analyte loss (1}3). The most commonly used method has traditionally been dry digestion by incineration (4) , used in Mg determination in dairy products by atomic absorption spectrometry (AAS) and inductively coupled plasma atomic emission spectrometry (ICP-AES), as indicated by the AOAC (5) . This is a very slow procedure, requires several hours to complete, and is in#uenced by numerous factors such as temperature, time, type of acid mixture used to dissolve the ash, etc. There has therefore been a persistent search for alternative methods. Wet mineralization is based on the oxidizing action of strong acids either alone or in mixtures that sometimes include hydrogen peroxide (1) . This fast, easily controlled method also has a lower risk of analyte loss, except for highly volatile elements, and it achieves complete destruction of the milk caseins that are very di$cult to incinerate correctly (2) . Considerable attention has being paid at present to the combination of closed wet digestion systems using acid mixtures in speci"c microwave ovens in order to shorten analysis time and reduce the risk of contamination and analyte loss through volatilization (6}9). These systems also have the advantage of using a smaller volume of reagent than traditional systems (10) . The most signi"cant disadvantage is the risk of explosion due to pressure increase caused by the destruction of organic matter (11, 12) . This present study involved developing a method of rapid wet mineralization using a thermostatically controlled digestion unit with a HNO }HClO (4 : 1) mixture that could be applied to Mg determination in milk samples by atomic absorption spectrometry. After comparison of the results from the proposed method and those obtained by incineration and acid mineralization in a microwave digestion bomb (Parr), the proposed procedure was applied to Mg determination in di!erent types of milk. 
Materials and Methods

Apparatus
Milk samples
We analysed a total of 109 milk samples, corresponding to di!erent batches of the di!erent types of milk produced by one commercial brand. Ten samples were pasteurized whole milk, 11 were UHT whole milk, 10 were UHT semi-skimmed milk with vitamins A and D, 10 were UHT skimmed milk with vitamins A and D, 48 were UHT semi-skimmed milk enriched in calcium with vitamins A and D, and 20 were UHT skimmed milk enriched in calcium with vitamins A and D.
Digestion procedures
Prior to digestion, each sample was carefully shaken in its own packing at 40 3C for 30 min on the Rotaterm agitation block.
=et digestion. One millilitre of homogeneous sample was placed in a 20 mL tube, mineralized by addition of 3 mL HNO }HClO (4 : 1) mixture and heated to 120 3C for 65 min in a thermostat-controlled digestion block. After cooling, the resulting solution was diluted to 25 mL with demineralized water.
Dry digestion. First, 4 mL of homogenized sample was dried for 4 h at 80}100 3C. The sample was then incinerated at 550 3C for 5 h 30 min until white ash was obtained. The ash was then dissolved in HNO 1N and made up to a 1 : 25 dilution with demineralized water.
Microwave digestion. In this case we followed the procedure optimized by Navarro et al. (6) ; 0.2 mL of homogenized sample and 2.5 mL of HNO 1N were placed in the digestion bomb. The microwave oven was heated for 90 s at full power. After cooling to room temperature for 60 min the mineralized sample was diluted to 25 mL (1 : 125 dilution).
Magnesium determination
For all three procedures tested, the analytic solutions were prepared by adding 0.2 mL of LaCl (10 g/L La) as matrix modi"er to the previous dissolutions and then adding demineralized water to obtain the "nal solution (1 : 1000). Magnesium measurements were carried out by direct aspiration into the air}acetylene #ame in an atomic absorption spectrophotometer with a hollow cathode Ca}Mg lamp, following the recommended operating procedure (10 mA; a 0.7 nm spectral width was chosen to isolate the 285.2 nm line). Both samples and blanks were mineralized and diluted to duplicate, using the same procedure. We tested the lack of matrix interferences by comparing the slopes of the linear regressions of the calibration (absorbance"0.0014#0.7920 [Mg mg/L]) and the calibration addition (absorbance"0.0959#0.8180 [Mg mg/L]). All the Mg determinations in the milk samples studied were therefore carried out by the linear calibration method.
Statistical analysis
The results obtained are expressed as mean and standard deviation (s ). When the variables ful"lled parametric conditions (that is to say, they show normal distribution and homogeneous variances, using the test of Kolgomorov}Smirnov and the Levene test) we used the corresponding Student t-tests to determine the di!erences in Mg content in the milk samples according to mineralization method. When conditions were not parametric we used the Kruskall}Wallis and Wilcoxon t-tests. The statistical study was carried out using the SPSS for Windows programme (13)
Results and Discussion
This paper deals with the development of a rapid and precise mineralization method applicable to Mg determination in milk samples by #ame atomic absorption spectroscopy. Figure 1 ? Mean and content range with 95% certainty based on 10 replicate analyses of 100 mg samples regressions of the calibration and of the addition}calib-ration method to the reference material. Under the instrumental conditions described above, sensitivity was 55 ng and a detection limit of 0.005 mg/L was obtained. Both values are comparable to or lower than those reported by other authors (2, 14) and are suitable for the Mg levels in the milk samples. The repeatability of the Mg measurements ( Table 1) was determined by applying the procedure under study to the certi"ed material (n"10) and to two randomly chosen milk samples (n"10). The relative standard deviations calculated were similar to those obtained by other authors who determined Mg by AAS after incineration (15) or by acid digestion in a microwave oven (9) . The accuracy of the method was tested by the addition procedure. The Mg concentrations were determined in two series of samples after the addition of increasing amounts of Mg standard to aliquots of each sample. The recovery percentages obtained were adequate and satisfactory for all the samples ( Table 2) . Accuracy was also calculated using certi"ed reference material ( Table 3 ). The relative standard deviation was suitably low and the analyte concentrations obtained by the proposed method in the reference material were not signi"cantly di!erent (P'0.05) from the certi"ed value.
The fact that the Mg levels measured by the three digestion procedures used showed no signi"cant di!erences (P'0.05) when applied to the certi"ed reference material means that all three techniques are suitable for Mg determination in milk. The method we have developed is faster, simpler and easier to control than the conventional dissolution techniques (4, 5) . Apart from the slowness of the incineration methods, they present a much higher risk of volatilization and retention because of the high temperatures involved. Although the process is completed quickly in techniques using a microwave digestion bomb (8, 9) , a prolonged cooling period is occasionally required to avoid explosions caused by high pressure (11) . It is also essential to decontaminate the bomb after every application, which slows up the process considerably. Cooling is not an issue in the wet digestion procedure because the tubes are open and so explosions do not occur. In the method proposed here, on the other hand, digestion is carried out in a multiplace block and so performance is enhanced as many samples can be processed simultaneously and all the glass material used can be decontaminated together after use.
Conclusion
Inductively coupled plasma techniques, which also require prior mineralization of the sample in order to destroy all organic matter and make the inorganic fraction soluble, have been applied satisfactorily to the simultaneous determination of Mg and other elements in milk and lactic products (4, 16, 17) . Although the high cost is a disadvantage, these methods are fast and accurate and the mineralization method proposed here could therefore also be tested as a prior step to determination of Mg in milk by ICP. According to the results obtained in the validation study and the comparison of the proposed method with other mineralization techniques, our conclusion is that the proposed method is highly suitable for Mg determina- 
